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1 ) Still To Do: Prepare Boundary Diagram 

2) Next To Do: Prepare Interface Diagram 



9 



12 



1 PREPARE BOUNDARY DIAGRAM 
'//^ ^ttsch file containing the Boundary Diagram prepared for this ¥WE.k 
"o Inout comments below 



V 
A 



Clicl< to attach file here 



□ 2 PREPARE INTERFACE MATRIX DIAGRAM 

Attach file containing the Interface Matrix diagram for this FMEA 

input comments below. 



Click to attach file here 
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3 PREPARE PARAMETER DIAGRAM 

Attach a file containing the Parameter Diagram for thiis FMEA. Input comments 

118 below. 




Click to attach the file here 



□ 4 GENERATE FMEA FORM 

\ Attach file containing the FMEA Form. Input comments below. 

113 
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Click to attach file here 
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5 REVISE FMEA FORM 

Attach file containing the revised FMEA Form. Input comments below. 



Click to attach file here 
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Split Matrix 





Body: 


Engine: 


Transmission; 


Exhaust System; 


Suspension System: 


Frame & Mounts; 


Driveline System: 


Steering System: 


P/T Control: 


Accelerator Controls: 




Powertrain Mouting: 


Body; 
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Exhast System: 
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Driveline System: 
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Steering System: 
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P/T Control: 
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Powertrain Mounting: 
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Required 

Desired 

Indifferent 

Undesired 

Detrimental 



P E 
I M 



P: Physically touching 
I: Information exchange 



E; Energy transfer 
M: fvlaterial exchange 



2 Necessary for function 

1 Beneficial, but not absolutely necessary for functionality 

0 Does not affect functionality 

-1 Causes negative effects but does not prevent functionality 

-2 ivlust be prevented to achieve functionality 
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Item/Function 


Potential Failure 


■ Potential Effect(s) 






Potential Cause(s)/ 
Mechanism (s) 
of Failure 


3 


Current Controls 


Mode 


of Failure 


> 
w 


(/) 
C3 

o 


O 

o 
O 


Prevention 


Function: 
Needs, Wants, 
Requirements 

Must be 

verb-noun 
measurable 
or constraints 
Methods: 
Brainstorm 

Input Include: 
Function tree. 
Previous/ 
similar 

FMEAs, SDS, 

Boundary 

Diagram, 

QFD 


4 Thought Starters: 
No function 
Partial /over 
function/degraded 
over time 

Intermittent Function 
Unintended function 

Methods: 

Brainstrorm using 4 
Thought Starters 
List each in 
separate field 

Input include; 
P-diagram, 
Interface 
matrix, Similar 
FMEAs, 8D's. 
Warranty, TGW 


Including: 

Government/safety 
Ultimate Customer, 
Vehicle, Other 
systems. 
Subsystems, 
Components, Item, 
Manufacturing/ 
assembly/service 

Methods: 
Brainstorm, Rate 
each; put highest 
in next column 

Inputs include: 
P-diagram, 
Interface Matrix, 
Warranty, 8Ds, 
TGW Previous 
similar FMEAs 

For classification: 
SeeFAP03-111 or 
Section 6 of this 
Handbook. As of 
this date = YC or 
YS or blank. 






For cause: Why has 
this happened or 
\\m might this 
happen? 

Use 2 assumptions: 

1) Item will be 
manufactured/ 
assembled to 
specification 

2) Design includes 
a deficiency that may 
cause unacceptable 
variation 

Methods: 

1) Brainstorm 

2) Rate each 
occurrence-put in 
next column 

Inputs include: 
Warranty 8D, TGW, 
Previous/similar 
FMEAs, P-diagram, 
Interface matrix, 
test data 




Controls are 
already planned, 
or are normal 
and customary 
for this type item 

Remember that 
Prevention 
Controls have 
and affect on 
the Occurrence 

Inputs include: 
Warranty 8D, 
TGW, Previous/ 
similar FMEAs, 
Test data, 
Previous DV 
plan, P-diagram 


Catalytic 
Converter 

must suppress 
the generation 
of Sulfur odor 
(H2S} that can 
be detected by 
the customer 
(rotten egg 
smell) 
(ppm/test 
H2S) for target 
life of vehicle. 
{10yr/150KMI) 
(PZEV, 15yr/ 
150K Ml) 


Excessive release 
of H2S 


Customer 
dissatisfaction 
(Unpleasant Odor) 
(Rotten Egg Smell) 


7 


YS 


Improper Calibration: 

1) Rich A/F 
excursions - during 
transients - at idle - 
Canister purge at idle 
and during low speed 
cruises 

2) Lean A/F 
exclursions - during 
transients - during 
decels with 
coordinated with 
fore-aft oxygen 
control 

3) Catalyst 
Temperature Model 
false triggering of 
enrichment 

4) Closed loop fuel 
control - peak-to- 
peak amplitude 

^>U.UO tdiliUUcty 

5) Tailpipe 02 - minor 
amount (<0.03% ) 
not present to ensure 
that S02 can be 
liberated from NiO 
added to catalyst 
(during cruises and 
decels) 


5 


1 . Review 
Calibration 
Guides for H2S 
prevention. 

2. Review related 
G8D: #24094 
U152 Sulfer 
Odor. 

3. Search 
Technical 
Service Bulletin 
(TSB) database 
for H2S, Sulfer, 
Smell, Rotten 
Egg Smell. 

4. Campaign 
Prevention 
Reviews. 

5. Calibration 
Technical 
Reviews. 
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Current Design 
Controls 
Detection 


Detec 


R.RN. 


Recommende 
Action(s) 


Responsibility 
d & Target 
Completion 
Date 


Action Results 


Actions 
Taken 


> <- 
°> k 
U) C 


-z. 

\ % ^ 

) Q OC 


Current Controls 
are 2 types: 

1 ) Prevent a 

cause/mechanism 
of failure 

2) Detect the 
failure mode or 
detect the cause/ 
mechanism of 
failure 

N/lethods: 

1) Rate each 
detective control 

2) Put best 
(lowest) or 
composite in the 
Detection column, 
10 if no detection. 






List the action. 1 
no action 
planned, enter 
"None" or "None 
at this time". 

Must have a 

recommended 

action for any 

special 

Characteristic 

item. 


Enter who 
(not just the 
department), 
will complete 
and when. 
11/5/2003 


Enter a breif 
description o 
the action 
after it hs 
been 

completed. 

Enter the 
revised 
Severity, 
Occurrence, 
and detection 
number to 
the right to 
reflect the 
results of the 
action. 

Recalculate 


f 




It is possible 
to have 

multiple actions 
against a cause 
or failure mode. 


There should 
be a name 
here, XYZ 
department. 
5/10/2003 








VEHCLE ARL 
Emissions 
Attribute 
requirement 02- 
0260 for 
Calibration 10- 
pager (23-0002) 
H2S Emissions 
test (6) 

Associated DVM: 
DVM 0030-23 
DVM 0031-23 
DVM 0037-23 
DVM 0007-23 
DVM 0001-23 
DVM 001 1-23 
DVM 0017-23 
Vehicle tests: 
Objective H2S 
Test Ns31 
Subjective H2S 
Test CETP 00.00- 
R-221 


6 


210 


1) Reduce 
APTL Mass 
Spec testing 
variability 2) 
Develop 
ppm/test 

criteria that 
correlated to 
customer field 
concerns. 


J. Sloss, 
M. Dennis, 
J. Scaparo, 
M. Liebonwitz 
1 May 2003 




Release 

updated 

APTL 

Standard 

H2S Test For 

Sign-Off 

(NS33) 

CETP 00,00- 

L-931 

Deleted 
subjective 
test CETP 
00.00-R221 


7 3 


2 42 




(Update, 
released & 
published 

Corporate 

Quality 

Documents 

(DFMEA, 

Calibration 

Guides, CETP) 

1 
( 


1) Reduce 
APTL Mass 
Spec testing 
variability 

2) Develop ( 
ppm/test 

acceptance t 
criteria that 
correlated to 
customer 
ield 

concerns. 


Released 
and 

juuiisnea 

Corporate 

Duality 

documents 

oEKB. 
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